The study investigates the effect of the instability of export earnings on gross fixed capital formation (total investment) in Ghana over the period, 1981 to 2011, marked by continuous political stability. The analysis employs the autoregressive distributed lag (ARDL) method of cointegration to evaluate a set of factors, which affect investment as measured by the investment to gross domestic product (GDP) ratio. The results of the analysis confirm the expected negative relationship between export earnings instability and investment. Other factors that significantly influence investment in Ghana are real GDP growth, merchandise trade balance, real interest rate and gross domestic savings ratio. Based on the analysis, we recommend policy measures aimed at increasing the domestic savings ratio and export diversification given the re-emergence of reduced real values of Ghanaian export commodities in the world market after the high values of these commodities during the first decade of the 21st century.
Introduction

Background
Ghana was the first country in Sub-Saharan Africa to achieve political independence from European colonial powers in the 20th century. The first nine years of political independence saw moderate economic growth and increased level of socio-economic development anchored on the main pillars of free and compulsory basic education, free provision of health services and extensive infrastructural development financed through revenues from the export of cocoa for which it was the leading producer for over half a century until 1978. The economy suffered a severe balance of payment problem largely due to the historically low levels of cocoa prices in 1965, which was a catalyst for military coup in February 1966. From 1966 to 1983, the country went through a period of political upheavals related to five successful military coups. The economy declined sharply during this period especially over the 1975 to 1983 period when there was a near collapse of the economy with gross fixed capital formation reaching a record low level of only 3.5% of GDP in 1983. During this period there was a great deterioration in the export sector as a result of a number of factors including the over-valuation of the domestic currency, effects of the 1973-1980 world oil price shocks and the severe droughts of 1977 and 1983 now known to have been linked to the worst recorded level of the El Nino-Southern Oscillation weather phenomenon [1] .
The economy recovered in 1984 and since 1984 the country has experienced 30 years of continuous positive annual economic growth from 1984 to 2013 with growth of 7.1% in 2013. Annual growth of real GDP over this period ranged from 3.2% to 15.0%. In 2011, the country had the fastest growing economy in the world at 15% due partly to the export of oil and gas from newly discovered offshore fields. Real economic growth has averaged 7.6% per year over the last ten years (2004 to 2013 period) and 8.6% annual growth over the period, 2009 to 2013, making the country one of the top 15 economic performers in the world.
Despite recent impressive economic growth there are concerns of the long-term sustainability of the economy due to a number of factors. These include the persistence of very large national budget deficits during years of national elections since the re-emergence of civilian constitutional rule in 1992 during the Fourth Republic related to the two-party political polarisation [2] . Other long-term sustainability concerns related to economic sustainability include large merchandise trade deficits, growing levels of food imports, the recent depreciation of the national currency partly due to the significant slump in world commodity prices, intermittent electricity energy shortages and widening income inequality. The large merchandise trade imbalances and instability of export revenues are of particular concern as they directly affect ability to stimulate capital formation and economic growth.
The Problem Statement
Since the start of major exports from the country during the first decade of the 20th century, Ghana has traditionally produced three main commodities for the international markets. These are 1) cocoa, 2) gold and other minerals such as diamonds, bauxite and manganese and 3) timber and forestry products. Oil became the new significant export commodity for Ghana starting in 2011. In 2010, the Ghana Statistical Service declared that the country had achieved the status of a lower middle-income country after a GDP rebasing exercise This lowerincome status was achieved largely on the back of increased revenues from the country's traditional exports, increased foreign loans and grants including the cancellation of two-thirds of the country's external debts in 2006, increased foreign direct investments arising from the liberalisation of the economy, and relatively large amounts of remittances from over two million Ghanaians (about 10% of its population) living outside the country.
Like many other developing countries, Ghana requires a substantial level of imports of capital and intermediate goods, oil and raw materials. The ability to import these goods however depends on the export earnings, the terms of trade, the extent of foreign borrowing and the exchange rate of the country. Historically, the decline in the growth of export values and the dependence on foreign exchange earnings from merchandise exports for a significant proportion of foreign exchange inflows had meant that the capacity to import capital goods was unreliable during the first four decades after independence from 1960 to 2000. Very low world prices of cocoa, Ghana's top foreign exchange earner, was one of the identified causes of both the 1966 and 1972 military coups. The domestic manufacturing sector is still highly import-dependent with most sectors depending on imported raw materials for a significant proportion of total requirement. Shortages in required raw materials, spare parts and capital goods were important determinants of excess capacity in the manufacturing sector.
Being a small open economy, Ghana depends on its export earnings to import capital goods, equipment and other inputs that it does not produce domestically. A greater proportion of her earnings from the exports sector are derived by its major traditional exports such as cocoa, timber and gold (Institute of Statistical, Social and Economic Research, University of Ghana) [3] . The dependence of Ghana on the earnings from her exports for the acquisition of foreign exchange implies that the rate of growth of the economy, to a large extent depends on the performance of the export sector. When export earnings are high, the country is likely to enjoy high investment and thus ensure a higher growth performance but a decline in export earnings would lead to a reduction in foreign exchange earnings. This in turn reduces the importation of capital and intermediate goods. As most tradable capital goods are not produced domestically, the unavailability of foreign exchange inevitably emerges as an important constraint on investment and growth.
Succeeding governments over the last 30 years of political stability, and since the new era of continuous economic growth starting in 1984, have recognised the fragility of the economy based on its excessive dependence on a few primary export commodities and have embarked on export-led growth through diversification of exports to achieve greater economic growth. In particular, the strategy of enhancing the growth of non-traditional agricultural exports has been pushed consistently since the 1990s. The concerted effort at increasing export supply is viewed as a means through which the country can generate a steadily rising level of foreign exchange for the importation of capital and consumer goods. It is against this backdrop that the study seeks to investigate the extent to which export earning instability influences the pattern and magnitude of investment in Ghana in the short-run as well as in the long-run periods.
Though various studies by a number of economists on investment and growth in Ghana exist, there is some gap in information dealing with the relationship between instability in export earnings and total aggregate investment in Ghana; the latter captures both locally generated investments and foreign direct capital inflows. This study therefore aims at filling this gap by showing the effect of export earnings instability on investment in Ghana especially during a relatively period of political stability where succeeding governments have largely continued most of the policies of their predecessors. We believe that this study is of relevance to the larger international audience given Ghana's recent record of political stability and democracy and rapid economic growth rates over the last decade (from 2004 to 2013) comparable to those of East Asian newly-industrialised countries, over the period from 1970 to 2000.
Utilising data mainly from a relatively long period of political stability in a developing country context (30 years), we believe that this paper contributes to the international literature and renews an interest in the Prebisch Singer Theory (PST) of declining real terms of commodities of developing countries developed independently in 1950 by economists, Raul Prebisch and Hans Singer [4] [5] . The PST states that over the long-term period, the international export prices of primary goods such as cocoa and coffee decline relative to those of manufactured goods such as cars and machines used for construction activities. In essence, countries with high dependence on unprocessed primary products such as coffee and cocoa lose out with worsening terms of trade since they would have to produce relatively larger quantities of exports to pay for the imports of essential raw materials and capital goods. PSH suggests that high world commodity prices generate only temporary windfall incomes, which disappear after a couple of years with commodity prices returning to relatively low levels.
The 2001 to 2010 period, the first decade of the 21st century, witnessed relatively high real prices of commodities produced by developing countries such as coffee, cocoa and gold after a volatile period of commodity price movements in international markets from 1970 to 2000. However, over the last three years (2011 to 2013), commodity prices have slumped considerably partly due to decreased demand from China and India and the general global economic slowdown. The issue of export instability has resurfaced as an important international trade issue with increasing merchandise trade deficits of many developing countries in Africa. It can be argued that the normal four-to-seven yearly cycles of booms and busts in international commodity prices were extended during the first decade of the 21st century by unusually high demand for raw materials from China and India; the normal patterns of international trade characterised by steadily declining long-run prices of commodities observed by Prebisch and Singer might have returned.
The main objective of this study is to analyse the relationship between export revenue instability and the relative level of gross fixed capital formation (investment). In order to fully specify a model that can address this objective, other factors that are likely to influence the relative level of investment are also analysed. The rest of this paper is organised as follows: Section 2 deals with a discussion of the literature with emphasis on the relationship between export revenue instability and total investment. The methodology employed for the study is detailed in Section 3 followed by a discussion of the results. The conclusions and policy recommendations follow.
Literature Review
Introduction
For many years, economists seemed to agree that export-earning instability damages the growth potential of less developed countries because of its effect on the income of producers and more generally on foreign exchange earnings. This in turn adversely affects the level and efficiency of investment ([6] - [9] ). Since many developing counties use a substantial part of their earnings to produce or import capital goods, a considerable shortfall in foreign exchange receipts inhibits expansion of the export industry, which might also reflect in the level of total capital formation ([10] [11] ). This suggests that there is a possible relationship between capital formation and export earnings, implying that output and economic growth can be significantly affected by instability from the earnings of exports. It is therefore important to study the links between export earnings and capital accumulation. The engagement in export trade depend not only on the existence of needs that cannot be satisfied by domestic production, but also on the possibility of exchanging domestically produced goods for foreign goods, mainly capital goods for investment purposes.
Determinants of Export Instability
It has been commonly held that exports of less developed countries fluctuate widely adding to the complexities of economic planning, which adversely affects the process of economic development. Specialization in primary and agricultural products as well as instability in their exports has long been considered as the major cause of export problems for least developed countries (LDCs). Domestic production is generally subject to greater shortrun variation than are expected often due to unpredictable natural forces. The export supply of these products is positively affected by increases in the country's total domestic export supply whereas the volume of export supply by the importing countries affects import demand. Primary products are known to have low price elasticity of supply and demand, which is said to cause even greater fluctuation of export proceeds in those countries relying heavily on them.
There are a number of measures for export instability from which to choose. As indicated by Glezakos [12] the term "export instability" as it is generally used refers to "unexpected" fluctuations in the export market. Such unexpected changes in the export sector necessitate sudden internal adjustments and complicated planning. In line with Massell [13] we analyse stability within the framework of a simple market model. Market fluctuations result from shifts in demand and supply with the relevant elasticities coming into play. The demand price elasticity of a country's exports is a function of the price elasticity of the world's demand and the country's share of the world's market for the commodity. As the country's share of the world's market declines, its demand price elasticity increases. Shifts in export supply in a given country are results of fluctuations in output or domestic demand for exported commodity. A number of authors have argued that geographical concentration of export sales results in greater export instability [13] [14] . If sales are geographically concentrated, fluctuations in demand conditions within a given importing country will have a relatively greater impact than if sales are more diversified.
Relationship between Export Instability, Growth and Capital Formation
There are several studies about the relationship between export earnings instability and capital formation (the major determinant of economic growth) and economic growth in general with diverse or conflicting opinions. Some economists argue that there is a significant negative effect of export earnings instability on investment and economic growth while others are of the opinion that the relationship is a positive one. Others found no relationship between export instability and investment and economic growth. The studies that argue that there is a negative relationship between exports earnings instability and economic growth attribute it to the uncertainty created in long term planning and shortages of critical imported inputs ( [15] ). Authors who found a positive relationship between the two variables opine that if we assume risk-averse behaviour, uncertainty about export earnings can lead to a reduction in consumption and in turn, an increase in saving and investment and thus economic growth [16] ).
A study to assess the impact of export earnings instability of primary commodity and the level of commodity dependence on economic growth in Sub Saharan Africa using fixed effects panel data estimator found that instability in exports was negatively related to economic growth [15] . The link between export earnings instability and capital formation through a model of the investment behaviour where both effects of export earnings instability and financial constraints on capital formation has been undertaken [17] . A country-specific approach for 12 developing countries during the period 1963-1983 was used. He found out that export earnings instability was seen to affect investment in seven of the countries and finally concluded that the overall effect of export earnings instability on investment could be positive [17] . A positive relation between export instability and investment has been established using time-series data for eight countries [18] . A similar study to assess the effects of volatility of exports in the Philippines and Thailand using the GARCH model concluded that the shock to export volatility was permanent [16] .
A study about export earnings fluctuation and capital formation in Nigeria also discovered that export earnings fluctuations adversely impinged on investment in the short-run period. Love established that export instability caused income instability based on a time-series study of 20 developing countries [19] . A study of 34 SubSaharan African countries during the 1960 to 1986 period using the production function framework found that export instability had a negative effect on economic growth irrespective of how export instability was measured [20] . Other studies that established some significant linkage between export instability and investment or income include ( [21] - [23] ).
Methodology
Introduction
The study adopts the standard normalization approach combined with a moving average method. The merits of this method are that it distinguishes between rise and fall, temporary and permanent, and stochastic and predictable changes of export earnings. This approach has been used to estimate export earnings fluctuation for Nigeria [19] . The export earnings instability index (FT t ) is obtained by applying the formula below:
But, ; where: X t = export earnings; σ4 j = standard deviation of the export earnings of a four-year period; X4 j = moving average over the same four-year period. Generally, it is assumed that expected output is a function of current and past output levels, However, this study uses the general distributed lag method in which expected output is related to its past values ( [24] ), so that where, Q * = expected output; Q = actual output proxied by GDP; a 0 and b j are coefficients.
Model Specification
The specification draws from the works of ( [17] and [19] , [25] ). This is stated below in Equation (3). 
where INVEST t is the ratio of total fixed capital formation divided by GDP in year t; FT t is the measure of export revenue instability (defined earlier) for year t; EGROWTH t is the annual growth of the real gross domestic product in year t; TBAL t is the merchandise trade balance (deficit) in year t; the difference between merchandise exports and merchandise imports which is always negative and expressed in the model as a positive number.
RNT is the real interest rate in year t; SRATIO t is the domestic savings ratio for year t; A i (i = 0, 1, 2, 3, 4 and 5) are the parameters to be estimated; and U t is the error term of the model assumed to have a mean of zero and constant variance. A long-run growth function, as shown in Equation (4), if it is a valid cointegration function, will also have an equivalent short-run error correction model (ECM). The short run ECM is shown in Equation (4) 
where U t-1 is the lagged error term from the co-integration equation depicted in Equation (3), W t is a normal random error term, ∆ is the first difference operator and B i (i = 0, 1, 2, 3, 4, 5, 6) are the parameters to be estimated.
Equations (3) and (4) were estimated using the Autoregressive Distributed Lag (ARDL) co-integration method given the time-series nature of the data and the need to avoid spurious regression analysis. The two steps involved with the ARDL method are as follows: First, the analyst establishes a long-run relationship among the variables in the model by a bounds test and its associated unrestricted error correction model. The second step deals with the derivation of the long-run relationship from the unrestricted error correction model once a longrun relationship among the variables has been confirmed [26] .
Data and Data Sources
Data used were from secondary sources and were sourced from the World Bank database for Ghana covering the period, 1980 to 2011. All variables are measured in domestic currency units and real values established using appropriate deflators.
Results
The results of the three standard tests for unit roots in the variables of the model are reported in Table 1 . Using the Augmented Dickey-Fuller (ADF) test, the unit root test results showed that the FT and SRATIO were stationary. However, the other three variables in the model-INVEST, EGROWTH, RNT and TBAL-were nonstationary. Using the Phillips-Peron (PP) and Kwiatkowski, Phillips, Schmidt and Shin (KPSS) tests, it was realised that some variables were stationary and others were not at 5% significant level. For the first difference, all the variables were stationary based on the PP and KPSS test that is they were integrated of the order I (1).
Given a mixture of stationary and non-stationary variables in the model as established from the three standard unit root tests, the ARDL co-integration procedure is the ideal method for analysis. The results of the estimated optimal ARDL model based on the Schwarz-Bayesian criterion are reported in Table 2 . The overall power of the ARDL model was good with an adjusted R 2 of 94.5% meaning that only about 5.5% of the variation in the dependent variable could not be explained by the four independent variables. The model was correctly specified as indicated by the lack of significance based on the Ramsey Reset Test. There was no significant heteroscedasticity based on the lack of significance of the Langrange Mulitiplier (LM) test. Similarly, the LM test for serial correlation revealed the absence of this problem. The diagnostic test for normality of the error term showed that the error term was normally distributed and hence the standard Student t values were valid in projecting the sample results to the unknown population.
With the absence of any significant econometric problem and the high power of the model, long run parameter estimates were derived. These long run parameter estimates are reported in Table 3 and they showed that almost all the independent variables-FT, EGROWTH, TBAL and SRATIO significantly influenced the level of INVEST but RNT did not influence investment in the long run. As expected, instability in export revenues (FT) and real interest rate had a negative impact on investment. Increased economic growth and increased domestic savings ratios both positively affected the level of investment as expected. Increasing merchandise trade deficit also positively influenced the level of investment, suggesting as earlier pointed out, the increasing need for the importation of capital inputs to increase the level of investment in Ghana. The parsimonious short-run error correction model linked to the long-run function was also estimated and the results are reported in Table 4 . The results show that all the six independent variables significantly influenced the dependent variable. Short-run changes in investment were positively influenced by short run changes in economic growth, merchandise trade deficit and domestic savings ratio. However, short-run changes in export revenue instability and real interest rate negatively affected short-run changes in investment. The parameter estimate of the error correction was −0.773 (refer to Table 4 ). This meant that the long-run equilibrium would be restored after about 1.3 years or one year three and half months of disequilibrium caused by shocks. The statistically significant error correction term suggested that the independent variables in the long-run model Grangercause or preceded investment and hence justified the use of the single-equation model for the study. It is clear from the study that in both the short-run and long-run periods, export revenue instability affected investment in the negative. 
Conclusions and Policy Recommendations
We investigated the determinants of total investment in Ghana as measured by the level of gross fixed capital formation as proportion of GDP over the 30-year period, 1981 to 2011, which was marked by political stability.
In particular, we emphasised the effect of the instability in export earnings on the level of investment. As expected, our results confirmed negative relationship between total investment and export earnings instability both in the short-run and long-run periods. We also established that real GDP growth, merchandise trade balance deficit and gross domestic savings ratio positively influenced the level of total investment both in the short-run and long-run periods. However real interest rate had a significant effect on total investment only in the short-run period.
Our results corroborated those of [19] in Nigeria and [11] that export earnings instability affected the rate of capital formation and investment. Ghana's rapid economic growth rate over the last decade has been partly due to the high rate of domestic and foreign direct investment inflows into the economy. In particular, the economic growth has been driven by the construction industry ( [27] ), which is traditionally heavily dependent on imports. With export revenues instability affecting the rate of investment, this information would suggest that the government should continue its current broad-based approach to export diversification, which has yielded some tangible results in the relatively rapid growth of non-traditional exports over the last two decades. Further, Ghanaian policymakers and advisors should expand the diversification strategy into manufacturing processes that the country has clear current comparative advantages such as food processing, garments, oil-based products and processing of minerals. Emphasis needs to be placed on the promotion of manufactured exports. In this regard, the setting up of more Export Processing Zones should be given more impetus.
An export earnings stabilization scheme is likely to stimulate capital formation by minimizing the debilitating effect of instability in export earnings in both the short-run and long-run. This could be done by the expansion of existing export stabilisation schemes for gold, cocoa and other crops as a means of also helping to control the depreciation of the Ghanaian currency, the Ghana Cedi, which has suffered significant depreciation over the last two years partly due to falls in the prices of cocoa and other commodities in the international markets. Cocoa and other commodity stabilisation funds should be given major priority by the government with emphasis on moderate increases in the local prices of export crops such that bigger stabilisation funds can allow for increases in local prices during times of lower international prices.
Finally, although the government is making some effort such as the introduction and implementation of export development and investment fund, it still has a lot to do in terms of helping exporters to acquire financial assistance from the banks. It is our considered opinion that these policy measures should ensure an adequate and sustainable formation of capital for a sustainable development in the economy. Financial development should be enhanced to reduce financial repression, which discourages investment thereby affecting export growth. Thus, there is a need to focus on creating conditions for raising domestic savings rates and to reduce capital flight to such savings.
